Preservation and immunogold localization of lipids by freeze-substitution and low temperature embedding.
The success of post-embedding immunocytochemistry depends largely on the preparation methods. The requirements for structural preservation and immunocytochemistry are in some cases contradictory. This is especially the case in the study of lipid-rich structures and the localization of lipid components. Earlier work on freeze-substitution has shown that this method is very promising for the preservation of lipids and the immunocytochemical localization of lipids at the electron microscopical level. In this study we show that freeze-substitution in combination with low temperature embedding in Lowicryl HM20 has fulfilled this promise. Lamellar bodies in alveolar type II cells contain about 90% lipids and are very difficult to preserve in ultrathin cryosections. Lowicryl sections of freeze-substituted lung tissue shows excellent preservation of lamellar bodies in combination with immunogold localization of a hydrophobic surfactant protein. With an antibody against the Forssman glycolipid we demonstrate a highly reproducible intracellular localization of this glycolipid with high specificity and resolution. This method results in the retention of lipids and glycolipids and allows postembedding immunogold labeling.